SA-04 Analytical and Process Chemistry in Semiconductor Devices Fabrication, January 4, 2 am
Chemical purity is a major variable in the fabrication of functional semiconductor devices. This course is designed to provide an overview of the chemicals used in semiconductor device fabrication and the associated analysis of these chemicals focusing on the role of ICP-MS. Topics will include the (1) wet chemical processes involved in device fabrication; (2) methods and standards for measuring industry grade chemicals; (3) effects of elemental impurities on device performance; (4) contamination sources and solutions; (5) Vapor Phase Decomposition (VPD) technique; (6) For a couple of years ICP-MS with its ability to provide a very sensitive multielemental determination of trace and ultratrace elements and precise isotopic analysis has been increasingly established for the determination of long-lived radionuclides especially in environmental materials such as waters, geological, biological and medical samples, in nuclear materials, and in radioactive waste [J.S. Becker, H.-J. Dietze, Encyclopedia Analytical Chemistry, John Wiley, 1999, 12947] . The aim of this course is to discuss the state of the art and the progress in determination of long-lived radionuclides by ICP-MS and LA-ICP-MS in routine analysis and research compared with TIMS, GDMS, and radioanalytical techniques. Keywords: Environmental samples, ICP-MS, isotope ratio measurements, LA-ICP-MS, long-lived radionuclides, multicollector ICP-MS, radioactive waste, separation techniques, trace and ultratrace analysis, urine This course illustrates various approaches for the determination of inorganic arsenic, selenium and chromium species in environmental and industrial water and soil/sediment samples. Measurements of individual isotopes by various types of ICP-MS instrumentation are discussed, including elimination of common spectral interferences. The performance of ICP-MS is compared to other common detection approaches. Strategies for maintaining speciation during sampling and storage are explained and evaluated. Different liquid chromatographic separation methods are discussed, and 2004 Winter Conference on Plasma Spectrochemistry, Fort Lauderdale, Florida compared to commonly used, operationally defined speciation approaches. Finally, we present a number of representative environmental and industrial case studies to illustrate method performance, typical results and common problems. His current research interests focus on the analytical determination of anionic inorganic trace element species by hyphenated speciation methods, particularly LC-ICP-MS. His main areas of application include the interaction between the biogeochemical cycles of (trace) elements, the geochemistry of arsenic and selenium in reducing environments, and using speciation information for the design of specific industrial waste treatment procedures.
Hakan Gürleyük has developed various methods for speciation analysis using ion chromatography coupled to an ICP-MS detector since his arrival at Frontier in July 2000. These methods provide extremely low detection limits and are used routinely for chromium, arsenic, selenium, and cyanide speciation. Dr. Gürleyük is working on the development of a portable spectrometer for the determination of arsenic in waters. This project is sponsored by the SBIR program of the USEPA and proposes to build an arsenic detector that can produce laboratory quality data in the field for a fraction of the cost of sending samples back to the lab. He is also interested in developing on-line monitoring systems for various contaminants. He has been working on improving the determination of trace elements in difficult matrices by ICP-MS. He has developed a method that uses an ICP-MS instrument equipped with a dynamic reaction cell to provide detection limits orders of magnitude lower than those achieved by most analytical laboratories. Dr. [guenther@inorg.chem.ethz.ch] This course will describe the application of ICP-MS in geoanalysis. Topics covered will include sample preparation, calibration procedures using internal standards, and isotope dilution analysis. Direct solids techniques using lasers, slurries, and ETV will be described. New sample introduction devices such as membrane desolvators for solvent extraction will be presented. The performance of enhanced devices such as the S-option will be described. Problem solving with the participants will be given substantial attention. Keywords: Geoanalysis, ICP-MS, sample preparation, calibration, isotope dilution, direct solids analysis, applications This course will share practical knowledge from a combined 50+ years of instructor experience on the analysis of petroleum and petrochemical products using plasma spectrochemistry. The topics will include sample preparation, specialized equipment for direct analysis of organic solutions, sample introduction techniques and analysis techniques using ICP atomic emission and mass spectrometry. Special consideration will be given to volatile organic matrices and element species, precision and accuracy and trace element speciation. Materials to be discussed include crude oils, naphthas, lube oils, waxes, solvents, gasoline, fuel oils, catalysts, polymers and other sample types related to the petrochemical industry. There will be ample time to discuss student problems and interests.
Keywords: ICP, petroleum, ICP-AES, ICP-MS, plasma spectrochemistry, petrochemicals, sample preparation, speciation, solvents, hydrocarbons Bob (Robert I.) Botto was born in Buffalo, NY. His dad (Melvin R.) was a chemist and Bob developed an interest in chemistry in the fourth grade. With the help of a chemistry set and encouraged by his parents and teachers, Bob learned much about the world of chemistry before entering college at the State University of New York at Buffalo where he became a chemistry major. During college he continued to experiment in his own laboratory at home and at one point invented a solution that all made chemical light by just adding water. This was demonstrated once to a young lady and that started a form of chemistry quite difficult to predict or control. Trace elemental analysis in water and supporting media by current instrumental atomic spectrometric methods will be the primary focus of this course. The advantages and disadvantages of analysis by commercial plasma techniques including ICP-MS will be emphasized. Topics covered include standard and/or practical methods for sample collection, storage, transport and tracking of various environmental media such as air particulate, soils, sediment, biologicals and especially water. Sample preparation, quality assurance, sample-tracking techniques will be described. Field studies, practical analysis hints, isotope dilution, stable isotope labeling and isotope ratio measurements for source apportionment will also be presented. The course will describe ICP-MS applications, approaches, and methodology for determination of dissolved and acid extractable elements in pristine and waste water and solid wastes; applications of ICP-MS in waste disposal; routine monitoring of trace element concentrations; establishing trace metal water quality data base; contribution of natural background and other natural sources; anthropogenic contamination; fingerprinting aquifers, surface and waste waters and sediments with diagnostic trace elements; establishing diagnostic trace element and trace element rations to fingerprint origin, migration, and pollution sources; characterizing brines and industrial contamination; speciation in waters and sediments, and characterizing water entities using isotope ratios. The application of ICP-AES and MS will be described for analysis of water, wastewater and related solid waste using EPA 200.7, EPA 200.8, and SW 846 procedures. The course will commence with an overview of requirements for correct and reliable sampling and sample delivery including, sampling plans, site documents, statistical models, health hazards, and chain of custody procedures. Examples will be described for reliable statistical sampling of heterogeneous and stratified waste using sampling devices. Typical statistical calculations will be exemplified. Requirements for sample preservation including container types, reagents for preservation, and holding times will be reviewed. This course will include basic concepts and practical use of reference materials. The main topics are definitions, target use, quality control, accreditation, quality control systems, selection criteria, and producers of reference materials. Practical aspects discussed include storage, shelf life, opening/closing, drying, dissolution, extraction, instrument calibration, and data evaluation. Prices, frequently asked questions, and uncertainty budget also will be considered. The how and why of using quadrupole and sector ICP-MS for Pu determinations will be presented. This course will describe types of samples, sample treatment methods, separation/preconcentration procedures, and ICP-MS strategies. Methods for determining the activities of Pu by isotope dilution procedures as well as Pu isotopic compositions will be described. The merits of ICP-MS compared to decay counting and other MS approaches will be discussed. Various case studies and applications will be presented, including isotopic fingerprinting of local/regional sources, sediment chronology, and soil erosion/transport studies.
Keywords: Compliant analysis, ICP-AES, ICP-MS
Keywords: Plutonium analysis, ICP-MS, isotope dilution, isotope ratios, case studies, fingerprinting Michael E. Ketterer received his undergraduate education at the University of Notre Dame (BS, Chemistry, 1980) and earned a PhD in Analytical Chemistry in 1985 from the University of Colorado. His PhD research was in the area of electroanalytical chemistry, but he now considers himself a "recovering electrochemist". He was employed in industry for two years, then he worked from 1987-1993 at the USEPA's National Enforcement Investigations Center. In 1988, while employed at EPA-NEIC, he began working with quadrupole ICPMS. From 1993-1998 he was Assistant Professor of Chemistry at John Carroll University, and in 1998 he moved to Northern Arizona University, where he is currently Associate Professor of Chemistry. He now manages a laboratory equipped with a VG Axiom sector ICPMS and a VG PQII quadrupole ICPMS; current research interests are in isotopic measurements and studies of naturally occurring and artificial radionuclides in the environment.
SA-15
Understanding and Implementing ICP-AES Methods 200.7 and 6010B, January 2, 8 am, Deborah K. Bradshaw, Atomic Spectroscopy Training and Consulting, P.O. Box 536307, Orlando, FL 32853-6307 [70454.151@compuserve.com] Producing data on any instrument for any type of sample is not difficult. Producing accurate data, however, is often not as simple as accepting the numerical data shown on the instrument's controller. Method development for certain types of samples can become complicated and time consuming. Part of the method development process is the validation of data. There are two methods, EPA Method 200.7 and 6010B, which are commonly used for the determination of elements by inductively coupled plasma atomic emission spectroscopy, which describe to the analyst how to detect and compensate for problems and interferences which can occur during analysis. These methods are used not only by environmental laboratories but also by all types of laboratories around the world to produce and validate results. This course will outline the steps of method development and then describe the elements of 200.7 and 6010B for data validation. Included will be a discussion of interelement corrections and multivariate calibration techniques to compensate for spectral interferences. Procedures will be described for calibration in plasma spectrochemical analysis including statistical evaluation of data, calibration by standard addition, use of internal and external standards and procedures for the acquisition of the spectral background and spectral interferences (additive interferences) and of matrix enhancements and depressions (multiplicative interferences). Detection limits and determination limits as well as noise and signal-to-noise in spectrochemistry will be defined and their determination discussed. The concept of traceability will be introduced. Methods for optimization (trial and error, Simplex) and chemometrics (data display, clustering and multivariate analysis) will be covered. Examples from ICP-AES/MS with solutions, slurry nebulization ICP-AES, MIP-AES, glow discharge atomic spectrometry, extraction and HPLC based separations and speciation work will be discussed. Validation is becoming increasingly important in most applications areas of atomic spectrometry. In general it is only vaguely defined as "experimental evidence that a procedure produces scientifically meaningful results under the conditions applied." It will be shown how various analytical figures-of-merit have to be established on "real" samples with economical and efficient experimental approaches, including accuracy and robustness. Different levels of validation will be introduced according to the goal of the particular analytical procedure thereby minimizing necessary resources. Also criteria for revalidation will be discussed. The driving force that defines the analytical approach is the required (or implied) uncertainty that needs to be realized. The concept of uncertainty that reaches well beyond classical statistical approaches (e.g., confidence limits) will be taught with atomic emission, atomic absorption, and plasma-mass spectrometric examples. Keywords: Quality assurance, ruggedness, comparability, sampling, sample preparation The utility and future potential of time-of-flight mass spectrometry (TOFMS) as a tool for elemental analysis seem now to be widely accepted. The features of the technique and its promise have been underscored by the introduction of commercial ICP-TOFMS instrumentation and by the sale of a number of such instruments in laboratories throughout the world. Among the simplest of massspectrometric techniques, TOFMS offers exceptionally high ion-transmission efficiency, spectral-generation rates beyond 20,000 per second, mass-spectral resolving power of 2,000, extremely high abundance sensitivity, and relative low cost. Moreover, because each packet of ions is sampled from the plasma source at virtually the same instant, ion signals can be ratioed to improve precision for all isotopes or elements at the same time. In this short course the fundamentals of TOFMS will be reviewed, instrumental requirements will be set down, and interfacing of the TOFMS to ICPs, glow discharges, and other sources will be detailed. Methods by which resolving power and ion throughput can be increased will be described and future generations of TOFMS systems will be suggested. Keywords: Time-of-flight, mass spectrometry, elemental analysis, ICP-MS, GD-MS, instrumentation Gary M. Hieftje is Distinguished Professor and Mann Chair of Chemistry at Indiana University in Bloomington, Indiana. His research interests include the investigation of basic mechanisms in atomic emission, absorption, fluorescence and mass spectrometric analysis, and the development of atomic methods of analysis. He is interested also in the on-line computer control of chemical instrumentation and experiments, the use of time-resolved luminescence processes for analysis, the application of information theory to analytical chemistry, analytical mass spectrometry, nearinfrared reflectance analysis, and the use of stochastic processes to extract basic and kinetic chemical information. This course is directed toward those considering the purchase of an ICP -atomic emission spectrometry system, particularly if they are a first-time buyer or are not fully familiar with the latest advancements in ICP-AES technology. The course begins with a brief discussion of the general considerations involved in an instrument purchase. This is followed by an overview of the wide range of ICP-AESspecific choices the instrument selector will need to make, along with some suggested approaches to use in evaluating and comparing systems. Next is a discussion of analytical performance and figures of merit for ICP-AES and how these are affected by various designs and technologies. The majority of the course is then devoted to in-depth technical discussions of different ICP-AES designs, the latest models and innovations that are commercially available, and their respective strengths and weaknesses as they relate to system performance. Particular attention will be given to spectrometer designs, PMT's vs. solid-state detectors, radial vs. axial viewing, and methods for interference avoidance and correction. Keywords: ICP-AES, instrument selection, system comparisons, performance, installation, operation Kenneth J. Fredeen founded NeuTech Consulting in 2000, with the mission of helping technology-based companies achieve business success through the use of advanced product, marketing, and business strategies. Prior to this, he held several positions both practicing and managing ICP-AES and ICP-MS product development and technical marketing at PerkinElmer, starting in 1985 as a technical specialist and rising to the position of director of the 2004 Winter Conference on Plasma Spectrochemistry, Fort Lauderdale, Florida environmental and applied inorganic systems strategic business unit. He is the co-author, along with Charles Boss, of the popular primer Concepts, Instrumentation, and Techniques in ICP-AES, which has over 10,000 copies in circulation. Ken received a PhD in analytical chemistry from Texas A&M University in 1985 and a BA in chemistry and business from Thiel College in 1980. As a senior at Thiel, he reviewed an article on ICP-AES by Jim McLaren, Scott Willie, et al., for a seminar class. To this, he credits/blames his career-long interest in ICP technology.
SI-12
Selecting an ICP-MS System, January 4, 7 pm, Rob Thomas, Scientific Solutions, 4615 Sundown Rd., Gaithersburg, MD 20882 [thomasrj@bellatlantic.net] This course is directed toward those considering the purchase of an ICP -mass spectrometry system, particularly for those about to purchase their first ICP system. An overview of the types, makes, and models of ICP -MS instruments will be first presented and discussed with emphasis on their application to the needs of various types of analytical laboratories. Answers to key questions leading to a purchase decision will be presented: Should I purchase a TOF, quadrupole, or sector field MS system? Would a lowcost system perform as well for me as a higher-priced system? How much mass resolution do I really need? What capabilities should the analytical software provide? What attachments should I consider buying? Performance specifications, instrument installation, and service also will be discussed. Information of the latest innovation in commercial instrumentation will be presented. Keywords: ICP-MS, instrument selection, system comparisons, performance, installation, operation This course will describe simple experiments to control ICP-AES ad ICP-MS systems, to identify possible causes of degradation of the results, and to evaluate the analytical performance. These experiments allow the ICP-AES user to verify practical resolution, efficiency of atomization and ionization, light absorption, stability and efficiency of the sample introduction system, limits of detection and drift, and the ICP-MS user to verify resolution, energy transfer, mass calibration, mass response and mass stability, stability and efficiency of the sample introduction system, and limits of detection. A sequential procedure will be described to verify each major part of the ICP system. Examples based on the use of commercially available ICP systems will be given. Software approaches will be discussed. Keywords: Control, diagnostics, analytical performance, testing, expert system, diagnostic system, software The design and operation of reaction cells and collision cells used for isobaric interference removal in ICP-MS will be discussed. The course begins with an introduction to the principals and kinetics of ion-molecule reactions and the operation of the rf devices (quadrupoles, hexapoles, octapoles, etc.). The various efficiencies of the ion chemistry ((primarily ion reactivity, reactivity, production of the ions within the cell) will be evaluated, concluding that where high efficiency of he primary chemistry is obtained, reaction of the analyte ion with impurities and the formation of new interferences within the cell becomes important. Various means of suppressing these effects, including kinetic energy discrimination and band pass operation of the cell will be contrasted and compared, and effects related to the order of the multipole device will be considered.
SI-13 Evaluation and Control of ICP-AES and ICP-MS

SI-14 Reaction Cells and Collision Cells for ICP-MS,
SS-04 Micronebulizer Diagnostics and Analytical and
Fundamental Characteristics, January 3, 7 pm, Akbar Montaser, Department of Chemistry, George Washington University, 725 21st St., Washington, DC, 20052 [montaser@gwu.edu] This short course deals with the introduction of microand nanoliter quantity of test samples into plasmas and relevant aerosol diagnostic techniques essential for gaining improved fundamental understanding of aerosol to achieve ultimate analytical performance indices in plasma spectrochemical measurements. A fundamental knowledge of the properties and limitations of the sample introduction system and the plasma is important in conducting viable spectrochemical analyses. Recent research on several micronebulizers is reviewed, along with the most common micronebulizers and desolvation approaches that are used in plasma spectrometry. However, direct injection nebulizers are stressed as well since the design of these devices not only conserves samples, but also reduces memory effect and band broadening in chromatographic separations. Further, current benefits and limitations of micronebulizers and direct injection devices and aerosol diagnostic technique are also summarized. Keywords: Low-sample consumption, nebulizers, spray chambers, desolvation, aerosol diagnostics, droplet size, modeling, transport efficiency The course is designed to give participants an introduction to the analytical capabilities of laser ablation -inductively coupled plasma spectrometry and should be of particular benefit to spectroscopists interested in developing a laser ablation facility. LA-ICP-MS has become one of the most common solid sampling technique for major, minor and trace element analysis. The course will explain how LA-ICP-MS works. Details about basics in lasers and ICP-MS instrumentation and their combination will be explained. Examples for transient data acquisition, method development, and a large number of applications will be discussed to give a feel for the quantification capabilities of this analytical technique. Topics also will include terms and terminology, laser selection, ablation cell design and interfacing, ablation processes, transport phenomena, and measurement systems. Participants do not need previous knowledge about this technique. Keywords: Lasers, ablation, aerosol transport systems, carrier gas, calibration, atomization and ionization, ICP-MS, interface, applications Henry Longerich graduated from Indiana University, with a PhD in Analytical Chemistry. He joined the chemistry faculty at the University of Alaska in Fairbanks, and he then did post doctoral work at Dalhousie University in Halifax, Nova Scotia, Canada. Henry then moved to Memorial University of Newfoundland, where he is now holds the title of Professor Emeritus in the Department of Earth Sciences. He was responsible for electron probe X-ray microanalysis, and X-ray fluorescence instrumentation along with supporting the development of computerization in the department. Henry became involved with ICP-MS in 1984 when he was responsible for the installation of an ELAN 250 instrument, which was the tenth ELAN 250 instrument sold and installed by Sciex. After several years of developing solution nebulization methods for geoscience and environmental applications, the Memorial University research group obtained funding in 1988 to build a micro sampling laser ablation (LA) system to use with the ICP-MS. The landmark 1992 LA paper (Jackson, Longerich, et. al, Canadian Mineralogist, 30, 1049 -1064 , which received the Hawley Medal for the best paper of the year in the Canadian Mineralogist, contributed significantly to the establishment of LA micro sampling in the earth sciences. It was clearly shown in this paper that the 1064 nm Nd:YAG laser used was not optimum, especially for samples, which were transparent at this wavelength. This paper suggested, "Use of different wavelengths of the laser can be expected to allow further improvement .. The operating principles of all nebulizers suitable for ICPAES and ICP/MS will be described, including pneumatic, ultrasonic, Babington-type jet, fritted disk, thermospray, and electrospray nebulizers. The fundamental physics of the various nebulization processes will be discussed in terms of resulting particle size distributions of the aerosols, and these properties related to analytical benchmarks, such as detection limits, precision, and interference effects. New and established nebulizer designs will be compared with particular reference to practical aspects of operation and maintenance. The effect of using aqueous and organic solvents, as well as the effects of surfactants, strong acids and high matrix compositions will be discussed, as will the interactions of aerosols with various spray chamber types. Keywords: Nebulizer design, pneumatic, ultrasonic, thermospray, electrospray, aerosols This course will present fundamentals and applications of element selective chromatographic detection methods utilizing atomic plasma spectrometric detection sources. It will cover chromatographic techniques for gas, supercritical fluid, and liquid mobile phase separations, interfacing considerations and will review the range of atomic plasmas used. Discussion on interfaced chromatography and plasma mass spectrometry will also be included. Applications from a wide range of inorganic and organic chromatographic analysis will be discussed covering polymer and macromolecular, biochemical, clinical, environmental, and materials science areas. Keywords: Chromatographic interfacing, element selectivity, characterization detection, elemental analysis, formula measurement Sample introduction basics will be covered for ICP-AES and ICP-MS, and contrasts drawn between the two systems. All commonly used approaches will be covered, including: (1) pneumatic and ultrasonic nebulization, (2) hydride and other vapor generation techniques, (3) electrothermal vaporization, and (4) laser vaporization. The influence of aqueous and organic solvents will be compared, as well as the effect of desolvation on signals, detection limits, and oxide levels in ICP/MS. The key parameters for optimum interfacing with liquid chromatography and flow injection introduction will be discussed. Keywords: Sample introduction, nebulizers, LC and FIA interfacing, desolvation SS-10 Solid Sample Introduction Techniques and Instrumentation, January 4, 7 pm, Nimal De Silva, Department of Chemistry, Carleton University, Ottawa, ON K1S 5B6, Canada [ndesilva@ccs.carleton.ca] Direct analysis of solids using plasma sources is an attractive alternative to sample dissolution for many difficult matrices. Most of the currently available techniques are complementary rather than competitive depending on the application. This course will begin with a critical overview of techniques and instrumentation available for direct solid analysis by ICP-AES and ICP-MS. Emphasis will be placed on the direct powder introduction (DPI) technique. With modern spectrometers DPI-ICP can be a powerful tech-37 2004 Winter Conference on Plasma Spectrochemistry, Fort Lauderdale, Florida nique for analysis of individual particles to bulk powders of virtually any matrix type. DPI instrumentation, data acquisition strategies for different spectrometers, and data processing procedures for exploiting DPI-ICP as a fast tool for conventional bulk analysis and for simultaneously extracting unconventional information (elemental association, heterogeneity) will be discussed with applications. The development of sample preparation techniques that result in a complete solution, retention of volatile elements, reduced contamination from the vessel and the atmosphere, low reagent blanks, and speed is one of the weakest links in ICP analyses. At this time a universal sample preparation technique does not exist. This course will address (1) the requirements for the development of sample preparation methods; (2) recent innovations in decomposition techniques, and (3) recent innovations in dissolution techniques as they apply to plasma spectrometry. Applications using these techniques will be stressed. Keywords: Systematic error, contamination, storage, decomposition, dissolution, high pressure digestion, microwave digestion, fusion Mark E. Tatro is founder and president of Spectra Spectroscopy & Chromatography Specialists, Inc. and Spectrasol, Inc. Since 1981 Tatro has been providing onsite methods development training courses for AAS, ICP and ICP-MS applications as well as for sample preparation methods. This has allowed him to see first hand both the innovations and errors in trace metal analyses found in thousands of laboratories around the world. Tatro served as editor of the column "Atomic Spectroscopy Advances" for Spectroscopy magazine from 1985 to 1991 and served on the editorial advisory boards for American Environmental Laboratory and Environmental Testing & Analysis.
SS-05 Laser Ablation
SS-09 Sample Introduction for ICP-AES and ICP/MS,
ST-02 Applications of Isotope Dilutions and Isotopic
Measurements, January 4, 7 pm, Brad Esser, Lawrence Livermore National Laboratory, P.O. Box 808 MS-L310, University of California, Livermore, CA 94550 [esser1@llnl.gov] This course will begin with an introduction to the constancy and variations of isotopic abundances as observed in nature. Then practical applications of isotopic measurements and the use of isotope dilution will be covered. The uses and limitation of ICP-MS for these measurements will be discussed and compared to other methods. Instrumental parameters of concern for precise isotopic measurements and the basic equations for dead time, mass bias, and isotope dilution will be presented. Keywords: Isotopes, isotope dilution, isotope ratios, applications, mass bias, dead time, tracers ST-03 Plasmas on a Chip: Microplasma Devices, January 4, 1 pm, Vassili Karanassios, Department of Chemistry, University of Waterloo, Waterloo, ON N2L 3G1, Canada [vkaranassios@uwaterloo.ca] There is an increasing interest in small-size plasma sources that can be operated on microchips. Beside the obvious goals of reducing size, weight, and power-and gasconsumption, miniaturization offers additional advantages. Included in these are low cost, portability, and potential for mass production. To take advantages of these benefits, attempts at fabricating micro-plasmas have already been made, and fabrication of many types of miniaturized plasma sources has been reported. In this course the state-of-theart will be reviewed; micro-machining technology used for fabrication of plasma sources will be described in detail; the question of how to introduce an initially ambient temperature gas, liquid, or solid sample into a gas-phase micro-plasma will be addressed. Future directions will be outlined. Various methods for the enrichment of trace elements and separation of matrix constituents considerably enhance the field of application for atomic absorption and plasma emission spectrometry. Enrichment factors of one to two orders of magnitude can be achieved if the appropriate enrichment methods are applied. Better detection limits and less interferences are the consequence. By separating the sample matrix (i.e., high salt content), disturbances of the measurement can be eliminated. This course consists of three parts: (1) a summary of the whole field of element enrichment (volatilization, liquid-liquid extraction, selective dissolution, precipitation, electrochemical deposition, sorption, ion exchange, flotation, and freeze drying); (2) practical examples for various field of application, and (3) After an introduction describing the fundamentals of glow discharges (important species and reactions), an overview will be given of the different models that can be used for glow discharges and other related non LTE plasmas (and have been used in the literature for other applications), with their advantages and disadvantages (i.e., analytical approaches, fluid models, Boltzmann kinetic models, Monte Carlo simulations, particle-in-cell models and hybrid 2004 Winter Conference on Plasma Spectrochemistry, Fort Lauderdale, Florida techniques). Then, the model that has been developed in our group for analytical glow discharges, which is a hybrid model existing of various submodels for the various plasma species, will be explained in some more detail than is possible in a conference talk. This includes explanation of the modeling network and justification of the choice of a particular model for each kind of plasma species, processes taken into account, basics of each of the models, calculation methods, detailed coupling of the models (e.g., output of one model is input for the next model). Moreover, the weak points in these models and the need for more data will be outlined. Finally, some results will be presented, with a discussion about the expected uncertainties and comparison with experiment. No prior knowledge of modeling is required. Keywords: Glow discharge, modeling, hybrid model network, plasma processes, Monte Carlo, fundamentals, numerical simulations, calculation results Annemie Bogaerts studied chemistry at the University of Antwerp, Belgium, and received her MSc degree in Chemistry and PhD degree in Sciences, in 1993 and 1996, respectively . She is currently a postdoctoral researcher and will become a faculty member starting October 1, 2003, at the University of Antwerp. Her research interests are the modeling of glow discharge plasmas for analytical and technological applications, of plasma-solid and ion-solid interaction, and more recently of laser-ablation.
ST-06 Typical Errors in ICP Analyses and How to Avoid
Them, January 2, 1 pm, Mark Tatro, Spectra, Inc., 137 South Street Ext., Warwick, NY 10990 [spectra9@optonline.net] Modern ICP spectrometers are so automated that analysts are led to believe that one has only to push the "start" button to achieve quality analytical data. Alas, such is not the case. Taking examples from 15 years of experience of providing on-site problem solving support for ICP analysis, the instructor will share his experience and insight into the more common errors made in trace metal analysis and how to avoid them. Examples are taken from areas of sample preparation, standards preparation, calibration, contamination, interferences, QA/QC, and productivity. Keywords: ICP, method development, errors, problem solving, productivity, real-life examples ST-07 Microwave Sample Preparation for Inorganic Analysis, January 3, 1 pm, H.M. "Skip" Kingston, Department of Chemistry and Biochemistry, Duquesne University, Pittsburgh, PA 15282 [kingston@duq.edu, skingston@metarainc.com] This course presents both selected applications and the theoretical non-intuitive relationships in microwave sample preparation featuring acid dissolution for elemental and ultra-trace elemental analysis. Specific sample preparation for ICP-MS and ICP-AES including fundamental relationships of power, reagent temperature, pressure, matrices, chemical compatibility, and practical standard methods will also be discussed. Basic features of microwave decomposition methods, equipment, vessel design, and accessories will be covered. Methods for transfer of procedures between equipment are highlighted, and applied methods such as the new 3052 developed for EPA SW-846 for total microwave digestion of soils, sediments, ash, tissues, foods, and combination of these samples are reviewed. Theory and Practice (in 1997 and 1988) . Since 1987, he has received numerous awards for his pioneering work in several areas, including the 1996 R&D 100 Award for development of Speciated Isotope Dilution Mass Spectrometry (SIDMS) and the 1987 IR 100 Award for development of the microwave dissolution. He holds multiple patents in the field of (SIDMS), mass spectrometry automation, microwave enhanced chemistry, chelation chromatography, and has others pending and remains interested in the development and automation of analytical analysis methods. The chemical forms of metals in natural, aqueous, and solid environments are of considerable interest. The approaches and techniques used to sample, preserve, and measure the chemical forms of trace elements in environmental samples will be the focus of this course. Regulatory procedures, development of methodology, and collaborative exercises also will be examined. Chromatographic and other separation techniques, generation of species-specific gases and vapors, and other approaches will be discussed. The role of plasma and furnace spectroscopic detection systems will be examined.
ST-11
Keywords: Arsenic, chromium, mercury, tin, chemical forms, separation, speciation ST-12 Preparing Your Laboratory for ICP-MS, January 4, 7 pm, Ela Bakowska, National Medical Services, 3701 Welsh Rd., Willow Grove, PA 19090 [ela.bakowska@nmslab.com] This course is designed to assist participants in preparation of their lab when they install their first ICP-MS. The challenges associated with the ability to detect very low concentration levels can be resolved with the appropriate lab set-up. Recommendations for the choice of the water supply, clean bench, cabinets, reagents, standards and reference materials, pipetters, glassware and plasticware, and other lab items will be presented. The required purity level of the reagents will depend upon application. The cost savings choices (without compromising quality of the results) will be provided. The catalog numbers for the lab supplies will be listed, and if possible the multivendor choices will be offered. Keywords: ICP-MS, lab set-up, contamination, purity, supplies State of the art atomic spectroscopic instrumentation can provide sub part per billion to part per quadrillion detection limits. Unfortunately, the ability to obtain accurate and meaningful quantitative results at these levels is often limited by contamination. This course will describe common and uncommon sources of contamination and methods to minimize their effects in trace element analysis. Topics include contamination from plastics, air, laboratory apparatus, and the environment. Trace element adsorption problems will also be discussed. Participants will be encouraged to discuss their contamination problems and experiences. Keywords: Contamination, trace analysis Paul Gaines has over three decades of spectroscopic This course is focused on the use of double focusing sector field inductively coupled plasma mass spectrometry (ICP-SFMS) for multielemental analysis of biological samples. It is based on our experience gained during analysis of various biological matrices on a contract basis using Finnigan MAT Element ICP-SFMS. The course includes discussion of ICP-SFMS figures of merit such as method detection limit, matrix effects, precision and accuracy in the analysis of urine, serum, whole blood, hair, nails and other biological matrices. Examples of spectral interferences are given and different contamination sources during sampling, sample preparation and analysis, as well as measures for their reduction are considered. Different approaches for accuracy evaluation including analysis of reference materials and participation in interlaboratory programs and trials are discussed.
Keywords: High-resolution ICP-MS, multielement analysis, biological monitoring, sample preparation, accuracy assessment, whole blood, serum, urine, hair, nails Ever wonder why some seemingly minor innovations are wildly successful in the market while some major innovations fall flat on their face? As scientists and engineers, we tend to believe that superior technology should win, but we know that from experience that it often doesn't. Why not? This course covers some of the key elements of what it takes to be successful in bringing new technologies to market. The emphasis of the course is on concepts and principles of high-tech marketing that help the innovator, developer, and marketer better understand how high-tech markets work and how the most successful companies attack them. Topics include the technology adoption life cycle, discontinuous innovations, disruptive technologies, the "chasm" model of high-tech marketing, opportunity analysis, and go-to-market strategies. More than a course for marketers, this course will also better prepare innovators and developers to sell their ideas to their target audiences, whether they be end users, sources of research funding, or instrument companies. This is information that every person developing new technologies should know. Keywords: New technology, marketing, business, finance, product development, entrepreneurship Wet digestion is most versatile for sample preparation in trace element analysis. This practical course will emphasize classical and modern wet digestion approaches and examples for preparing samples for trace analysis. The course is divided in three main parts: First principal parameters for the selection of proper methods from the huge variety of published material are discussed. Good knowledge of standard errors like contamination and losses of elements and how to reduce these problems is very important in this context. The oxidation capability of digestion methods and possible interferences of remaining organic compounds with analytical techniques will be shown. The second part deals with different instrumentation. Wet digestion in open vessels, closed vessels and flow systems, non pressurized and pressurized systems; devices with conductive heating and microwave heating are described and compared. In the third part numerous practical examples will be presented. Keywords: Wet digestion, sample decomposition, pressurized wet digestion, flow digestion, ICP-AES, ICP-MS, examples
